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PART  Is 


EXECUTIVE  SUMMARY 


This  report  was  prepared  to  meet  the  requirements  of  Section 
305(b)  of  the  Clean  Water  Act.  The  report  format  follows  that 
requested  by  the  U.  S.  Environmental  Protection  Agency  in  their 
"Guidelines  for  the  Preparation  of  1990  State  Water  Quality 
Assessments . " 

The  Susquehanna  River  drains  27,580  square  miles  in  New 
York,  Pennsylvania  and  Maryland  and  contributes  over  half  of  the 
freshwater  inflow  to  the  Chesapeake  Bay.  This  report  covers 
13,268  stream  miles  assessed  out  of  21,100  miles  of  named  streams 
in  the  basin.  The  assessments  cover  the  Lower  Susquehanna, 
Juniata  and  West  Branch  subbasins  in  greater  detail  than  the 
Upper  Susquehanna,  Chemung  and  Eastern  subbasins.  Designated 
uses  are  attained  in  11,812  stream  miles  (89%  of  the  total). 
Ninety-four  (94)  percent  (12,520  stream  miles)  meet  the  CWA 
fishable  waters  goal  and  99%  (13,223  stream  miles)  meet  the  CWA 
swimmable  waters  goal.  Metals  (mainly  from  mining  activities) 
are  the  major  cause  of  degradation;  polluting  844  stream  miles 
(58%  of  impaired  stream  miles).  Nutrient  enrichment  and  sediment 
from  agricultural  runoff  and  municipal  waste  water  discharges 
account  for  another  19%  of  degraded  stream  miles.  At  least  885 
stream  miles  have  elevated  levels  of  toxic  substances,  mainly 
metal s . 
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PART  II:  BACKGROUND 


The  Susquehanna  River  drains  the  largest  basin  on  the 
Atlantic  coast  of  the  United  States.  It  originates  at  Otsego 
Lake,  Otsego  County,  New  York  and  flows  450  miles  to  the 
Chesapeake  Bay.  The  Susquehanna  River  includes  43%  of  the  Bay's 
watershed,  but  contributes  51%  of  the  freshwater  entering  the 
Bay.^  The  Susquehanna  River  Basin  is  divided  into  six  major 
subbasins  (Figure  1).  Major  tributaries  in  the  Basin  are  shown 
in  Table  1. 

TABLE  1 

MAJOR  TRIBUTARIES  IN  THE  SUSQUEHANNA  RIVER  BASIN 

Drainage 


Stream 

area 

West  Branch  Susquehanna  River 

6,955  sq 

Juniata  River 

3,404 

Chemung  River 

2,  595 

Chenango  River 

1,605 

Sinnemahoning  Creek 

1,395 

Tioga  River 

1,388 

Atlas 


Basin  population: 

3,600,000  (1980) 

Basin  surface  area: 

27,581  square  miles 

States  in  Basin: 

New  York  6,344  sq. 

mi . 23% 

Pennsylvania  20,962 

76 

Maryland  275 

1 

Total  stream  miles: 

21,000  - 21,100 

1 

Chesapeake  Bay  Freshwater  Inflow  Study,  Main  Report, 
Corps  of  Engineers,  September  1984. 

US  Army 

2 


FIGURE  1 - SUSQUEHANNA  RIVER  BASIN 
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Summary  of  classified  uses 

TABLE  2 

SUMMARY  OF  STREAM  CLASSIFICATIONS  IN  THE  SUSQUEHANNA  RIVER  BASIN 
State  - classification*  Total  Miles  Fishable  Swimmable 


New  York  - A 

19.0 

19.0 

19.0 

B 

318.1 

318.1 

318.1 

C 

545.5 

545.5 

545.5 

D 

117.0 

114.2 

114.2 

Pennsylvania  - 

WWF 

3,157 .4 

2,790.8 

3,140.2 

HQ -WWF 

15.7 

15.7 

15.7 

TSF 

1,479.3 

1,444.9 

1,477.5 

HQ-TSF 

281.4 

274.4 

281.4 

CWF 

3,809 . 0 

3,528.4 

3,786.0 

HQ-CWF 

3,200.0 

3,143.1 

3,200.0 

EV 

222.3 

222.3 

222.3 

Maryland  - I 

44.7 

44.7 

44.7 

II 

0.0 

0.0 

0.0 

III 

50.0 

50.0 

50.0 

IV 

8.6 

8.6 

8.6 

Total 

13, 268.0 

12,519  .7 

13,223.2 

* see  page  A-l 
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PART  III 


SURFACE  WATER  ASSESSMENT 


Chapter  1 : Summary  Data 

Methodology 

Assessments  for  stream  reaches  are  stored  in  a computer 
database.  Assessments  have  been  entered  into  the  database  over 
the  past  two  years  and  the  database  covers  60%  of  the  Basin  as  of 
October  1989.  This  coverage  includes  all  named  streams  in  the 
Lower  Susquehanna,  Juniata  and  West  Branch  Subbasins,  and  most  of 
the  larger  streams  in  the  Upper  Susquehanna  and  Eastern 
Subbasins.  To  date,  no  assessments  have  been  entered  for  the 
Chemung  Subbasin.  The  assessments  for  the  Chemung  subbasin  in 
this  report  are  taken  from  the  1988  Water  Quality  Assessment 
Report . 

The  database  is  a tool  for  storing  and  updating  reach 
assessment  information.  Reach  assessments  are  updated  as  new 
data  becomes  available.  Data  sources  include  SRBC  stream 
surveys,  federal  and  state  agency  surveys,  environmental  impact 
assessments  and  other  miscellaneous  sources.  These  sources 
account  for  46%  of  the  assessments  included  in  this  report 
{Table  3).  Other  assessments  were  evaluationed  based  on 
subjective  factors  such  as  topographic  map  data,  reach 
classifications  and  the  lack  of  contrary  information. 
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TABLE  3 


DESIGNATED  USE  SUPPORT 
Type  of  Waterbody:  St reams /rivers 


1 

i 

Assessment  Basis  | 

1 

Degree  of 

Use  Support 

Evaluated 

I 

1 

| Monitored  | 

Total 

Assessed 

Miles 

fully  supporting  | 

1 

7, 007.8 

| 4804.6  | 

j j 

11,812.4 

Miles 

1 

partially  supporting! 

1 

22.2 

474.9 

j j 

497.1 

Miles 

not  supporting 

i 

111.9 

| 846.6 

958.5 

TOTAL  | 

7,141.9 

| 6,126.1  | 

13,268.0 

This  database  is  similar  to  the  EPA  Waterbody  System  in 
principal  but  differs  in  practical  aspects.  Unfortunately,  the 
the  SRBC  and  EPA  computer  systems  are  currently  incompatible, 
thus  greatly  hindering  any  direct  exchange  of  data.  The  SRBC 
data  for  Pennsylvania  streams  has  been  transferred  to  the 
Pennsylvania  Department  of  Environmental  Resources  database  to  be 
uploaded  to  WBS. 

Water  Quality  Summary 

There  are  21,100  miles  (+/-  100  miles)  of  named  streams  in 
the  Susquehanna  River  Basin.  This  report  covers  13,268.0  stream 
miles;  the  remaining  streams  are  unassessed.  Most  assessed 
streams  are  in  the  Lower  Susquehanna,  Juniata  and  West  Branch 
subbasins.  Table  4 and  Figure  2 show  the  distribution  of  stream 
miles  among  the  six  subbasins. 
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TABLE  4 


SUBBASIN  SUMMARY 


MILES 

MILES  PART 

MILES  NOT 

MILES 

SUBBASIN 

ATTAINED 

ATTAINED 

ATTAINED 

ASSESSED 

EASTERN 

805.7 

59.2 

5.4 

87  0.3 

CHEMUNG 

374.2 

45.0 

43.8 

463.0 

UPPER  SUSQUEHANNA 

1105.1 

79.4 

153 . 5 

1338.0 

WEST  BRANCH 

4358.2 

96.8 

477.4 

4932.4 

JUNIATA 

2170.9 

33.9 

43.2 

2248.0 

LOWER  SUSQUEHANNA 

2998.3 

182.8 

235.2 

3416.3 

TOTAL 

11, 812.4 

497.1 

958.5 

13,268.0 

Reach  specific  data  is  given  in  the  Appendix.  Streams  were 
placed  in  three  categories  for  this  report.  Impaired  streams 
have  some  degree  of  use  impairment  and  are  tabulated  together. 
Major  streams  are  unimpaired  reaches  greater  than  10  miles  in 
length  and  are  also  tabulated.  Minor  streams  are  unimpaired 
reaches  less  than  10  miles  in  length.  This  is  the  most  numerous 
category  and  this  data  is  summarized  as  a total. 

Over  89%  (11,812  miles)  of  the  stream  miles  assessed  meet 
designated  uses  (Table  4 and  Figure  3).  Figures  4-15  summarize 
water  quality  for  the  larger  streams  in  the  six  subbasins. 
Reaches  having  some  degree  of  impairment  are  shown  in  dotted 
lines,  while  solid  lines  represent  full  attainment  of  designated 
uses . 
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Figure  2 - Major  Subbasin  Areas  and  Stream  Miles  Assessed 
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Figure  3 - Designated  Use  Support 
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Figure  4 - Attainment  of  Designated  Uses:  Eastern  Subbasin 
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Figure  6 - Attainment  of  Designated  Uses:  Chemung  Subbasin 
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FIGURE  7 
STREAM  QUALITY 
CHEMUNG  SUBBASIN 


Stream  miles 


C 

CO 


- 14  - 


Figure  8 - Attainment  of  Designated  Uses:  Upper  Susquehanna 
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FIGURE  9 
STREAM  QUALITY 
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Figure  10  - Attainment  of  Designated  Uses:  West  Branch 
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Figure  12  - Attainment  of  Designated  Uses:  Juniata  Subbasin 
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Stream  miles 
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Figure  14  - Attainment  of  Designated  Uses:  Lower  Susquehanna 

Subbasin 
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FIGURE  15 
STREAM  QUALITY 
LOWER  SUSQUEHANNA  SUBBASIN 


Causes  and  Sources  of  Nonsupport  of  Designated  Uses 


Relative  assessment  of  causes. 

Metals  are  the  greatest  cause  of  use  impairment  in  the 
Basin.  Metals  degrade  800  miles,  or  58%  of  all  impaired  miles. 
Other  major  causes  are  pH  (10%),  nutrients  (9%)  and  organic 
enrichment  (8%).  Other  causes  affecting  water  quality  include 
toxics,  pesticides,  ammonia,  chlorine,  siltation,  dissolved 
solids,  thermal  and  flow  modifications,  and  pathogenic 
indicators . 


TABLE  5 

TOTAL  STREAM  MILES  NOT  FULLY  SUPPORTING  USES 
AFFECTED  BY  VARIOUS  CAUSE  CATEGORIES 


Type  of  Waterbody:  Streams/rivers 


CAUSE  CATEGORIES 

MAJOR  IMPACT 

MODERATE/MINOR  IMPACT 

Unknown 

5.0 

12.0 

Unknown  toxicity 

2.5 

2.5 

Pestic ides 

Priority  organics 
Nonpriority  organics 

21.5 

Metals 

710.8 

89.3 

Ammonia 

0.5 

Chlorine 

Other  inorganics 

6.0 

Nutrients 

5.7 

123.4 

pH 

117.5 

17.3 

Siltation 

5.0 

Organic  enrichment/DO 

37.1 

73.3 

Salinity/TDS/chlor ides 

5.0 

35.2 

Thermal  modification 

0.1 

Flow  alteration 

26 . 0 

Other  habitat  alterations 

22.9 

Pathogen  indicators 
Radiation 

Oil  and  grease 

Taste  and  odor 

Suspended  solids 

Noxious  aquatic  plants 
Filling  and  draining 

48.2 

TOTALS 

914.7 

452.1 

22 


Major  impacts 
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Figure  16  - Causes  of  Impaired  Uses 


Relative  assessment  of  sources 


Resource  extraction  sources,  primarily  acid  mine  drainage, 
degrade  962  miles,  or  70%  of  all  degraded  reaches  assessed. 
Other  major  sources  are  municipal  waste  water  discharges  (9%), 
agricultural  runoff  (9%)  and  industrial  waste  discharges  (6%). 
Other  sources  affecting  water  quality  are  domestic  waste 
discharges,  acid  precipitation,  urban  runoff,  and  hydroelectric 
proj  ec ts . 


TABLE  6 

TOTAL  STREAM  MILES  NOT  FULLY  SUPPORTING  USES 
AFFECTED  BY  VARIOUS  SOURCE  CATEGORIES 

Type  of  Waterbody:  Streams/rivers 


SOURCE  CATEGORIES  MAJOR  IMPACT  MODERATE/MINOR  IMPACT 


Point  sources 


Industrial 

18.6 

58.1 

Munic ipal 

39.1 

81.3 

Domestic 

Storm  sewers 

Other  dischargers 

32.6 

Nonpoint  sources 

Acid  deposition 

5.0 

Agriculture 

Silviculture 

6.0 

110.4 

Construction 

Urban  runoff 

2.9 

24.9 

Resource  extraction 

847.1 

114.4 

Land  disposal 

Hydro/habitat  modification 
Other  NPS 

22.0 

Unknown 

1.0 

3.4 

TOTALS 

914.7 

452.1 

24 
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Figure  17  - Sources  of  Impaired  Uses 


Chapter  2 : 


Public  Health/Aquatic  Life  Concerns 


Size  of  Water  Bodies  Affected  by  Toxics 


TABLE  7 


TOTAL  SIZE  AFFECTED  BY  TOXICS 


WATER  BODY 


SIZE  MONITORED 
FOR  TOXICS 


SIZE  WITH  ELEVATED 
LEVELS  OF  TOXICS 


Rivers  (miles) 


1,195.9 


884.6 


Lakes  (acres) 


No  data 


No  data 


SRBC  has  no  programs  directed  specifically  at  toxic 
substances.  Several  studies  have  been  or  are  being  planned  in 
cooperation  with  PaDER  that  are  directed  at  the  control  of  toxics 
from  permitted  discharges.  These  are  done  on  a contract  basis 
and  funded  by  DER's  205  (j)  grant.  The  assessment  summaries  given 
in  the  appendix  include  some  information  on  toxics.  Reaches 
determined  to  be  impacted  by  toxics  are  flagged. 

Public  Health/Aquatic  Life  Impacts 

No  available  information. 

Section  304(1)  Waters 

No  information. 

Chapter  3:  Lake  Quality  Assessment 

At  this  writing,  SRBC  has  not  conducted  any  assessment  work 
on  lakes  or  reservoirs  in  the  Basin. 
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Chapter  4 : 


Estuary  and  Coastal  Information 


Not  applicable. 

Chapter  5:  Wetlands  Information 

At  this  writing,  SRBC  has  not  conducted  any  assessment  work 
on  wetlands  in  the  Basin. 
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PART  IV:  WATER  POLLUTION  CONTROL  PROGRAM 


Introduction 

The  Susquehanna  River  Basin  Compact  provides  that  the  states 
shall  have  the  primary  responsibility  for  water  quality 
management  and  control.  Therefore,  SRBC  provides  a regional  role 
and  attempts  to  coordinate  local,  state  and  federal  water  quality 
management  efforts;  promote  uniform  enforcement  of  and  compliance 
with  established  standards  and  classifications;  and  encourage 
amendment  and  modification  of  standards  and  classifications 
within  the  Basin  as  deemed  in  the  public  interest. 

Chapter  1 : Point  Source  Control  Program 

SRBC  reviews  proposed  discharge  permits  and  provides 
comments  to  permitting  agencies  on  matters  within  SRBC 
jurisdiction.  Reviews  are  oriented  towards  evaluating  potential 
interstate  or  regional  impacts. 

Chapter  2 : Nonpoint  Source  Control  Program 

Same  as  point  source  control  reviews. 

Chapter  3:  Cost/Benefit  Assessment 

Not  performed. 

Chapter  4 ; Surface  Water  Monitoring  Program 

SRBC  has  conducted  a number  of  water  quality  assessment 
surveys  during  this  reporting  cycle. 
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- Interstate  Water  Quality  Monitoring  Network.  A monitoring 
program  of  interstate  streams  has  been  in  place  since  1986.  This 
program  is  designed  to  assess  the  quality  of  interstate  streams 
and  monitor  compliance  with  water  quality  standards.  Water 
samples  were  collected  quarterly  and  biological  assessments  were 
done  annually.  Annual  monitoring  reports  are  published  by  SRBC; 
Publication  #122  is  most  recent. 

- Lackawanna  River  Toxics  Survey.  A time-series  survey  of 
toxic  metals  and  other  compounds  was  done  on  the  Lackawanna  River 
in  October  1988.  This  project  was  funded  by  DER's  205  (j)  grant 
and  the  data  was  used  by  DER  in  their  effluent  permit  process. 

- Assessment  of  Nutrient  Sources  from  Main  Stem  and  Selected 
Watersheds.  This  program,  started  in  1984,  has  investigated  the 
quantity  of  nutrient  loads  carried  into  the  Chesapeake  Bay  from 
the  Susquehanna  River  and  certain  subwatersheds.  Of  interest  is 
the  separation  of  loads  for  storm  flows  versus  base  flow 
conditions.  Pending  future  funding  this  program  ended  in 
December  1989. 

Conodoguinet  Creek/Yellow  Breeches  Creek  Water  Supply 
Study.  A subprogram  of  this  study  was  the  assessment  of  water 
quality  and  biological  conditions  in  these  streams.  Time-series 
sampling  was  conducted  for  nutrients  in  August  1989. 
Macroinvertebrate  and  fish  sampling  was  also  done.  A study  to 
estimate  the  minimum  flows  required  for  optimum  aquatic  life  was 
also  started. 
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Chapter  5;  Special  Concerns  and  Recommendations 


Special  concerns  relative  to  water  quality  focus  on  two 
problems:  acid  mine  drainage  and  the  Chesapeake  Bay. 
Degradation  of  streams  due  to  acid  mine  drainage  is  the  most 
widespread  water  quality  problem  in  the  Basin.  Remedial  action 
of  this  problem  is  being  pursued  by  state  and  federal  agencies, 
but  progress  is  slow.  This  is  due  to  great  cost  involved  and  the 
widespread  nature  of  the  problem.  Successful  abatement  projects 
have  been  implemented  in  small  areas,  but  the  scope  of  the 
problem  is  so  large  that  it  will  take  many  years  before  some 
streams  will  meet  designated  uses. 

The  other  problem,  impacts  in  the  Chesapeake  Bay,  has 
received  more  attention  recently  and  is  the  subject  of  many 
programs  and  policies.  The  work  conducted  to  improve  the  Bay 
will  also  produce  water  quality  benefits  in  the  Basin.  SRBC 
continues  to  be  actively  involved  in  these  programs. 

SRBC ' s water  quality  assessment  program  includes  several 
future  goals:  1)  completion  of  stream  reach  database  to  include 
Upper  Susquehanna,  Chemung  and  Eastern  subbasins,  2)  interface 
with  WBS,  3)  conduct  inventories  of  lakes  and  wetlands,  and  4) 
verification  of  impaired  use  assessments. 
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APPENDIX 


ABBREVIATIONS  USED  IN  TABLES  A-7  THROUGH  A-18 


STREAM  CLASSIFICATIONS  (Best  usages) 


New  York  A - 

Source  of  water  supply  for  drinking,  culinary  or 
food  processing  purposes  and  uses  under  B and  C. 

B - 

Primary  contact  recreation  and  uses  under  C. 

C - 

Fishing  and  fish  propagation. 

D - 

Fishing . 

Pennsylvania 

CWF  - Cold  Water  Fishes. 

TSF  - Trout  Stocking  Fishes. 

WWF  - Warm  Water  Fishes. 

HQ-CWF  - High  Quality  Cold  Water  Fishes. 
HQ-TSF  - High  Quality  Trout  Stocking  Fishes. 
HQ-WWF  - High  Quality  Warm  Water  Fishes. 


EV  - Exceptional  Value  Waters. 

Maryland  I 

- Water  Contact  Recreation  and  Aquatic  Life. 

II  - 

- Shellfish  Harvesting  Waters  (not  applicable  to 
basin) . 

III  - 

- Natural  Trout  Waters. 

IV  - 

- Recreational  Trout  Waters. 

SOURCE  CODES 


MW  • 
IW  - 
DW  - 
OPS  - 
AMD  - 
AP  ■ 
AGR  - 
URBRO  - 
ONS  • 
UNK  ■ 

- Municipal  wastes. 

- Industrial  wastes. 

- Domestic  wastes. 

- Other  point  sources. 

- Acid  mine  drainage. 

- Acid  precipitation. 

- Agriculture. 

- Urban  runoff. 

- Other  nonpoint  sources. 

- Unknown . 

A-l 


SUBBASIN  SUMMARIES 


TABLE  A-l 


EASTERN  SUBBASIN 

MILES  MILES  PART  MILES  NOT  MILES 


REACH 

CATEGORY 

ATTAINED 

ATTAINED 

ATTAINED 

ASSESSED 

IMPAIRED 

79.7 

59.2 

5.4 

144.3 

MAJOR 

(length  > 

10 

miles) 

481.1 

o 

• 

o 

o 

• 

o 

4 81.1 

MINOR 

(length  < 

10 

miles) 

244.9 

o 

• 

o 

o 

. 

o 

244.9 

TOTAL 

805.7 

59.2 

5.4 

87  0.3 

TABLE  A- 2 


CHEMUNG  SUBBASIN 

MILES  MILES  PART  MILES  NOT  MILES 


REACH 

CATEGORY 

ATTAINED 

ATTAINED 

ATTAINED 

ASSESSED 

IMPAIRED 

64.8 

45.0 

43.8 

153.6 

MAJOR 

(length  > 

10 

miles) 

222.1 

0.0 

0.0 

222.1 

MINOR 

(length  < 

10 

miles ) 

87 .3 

0.0 

0.0 

87 .3 

TOTAL 

374.2 

45.0 

43.8 

463.0 

TABLE  A- 3 

UPPER  SUSQUEHANNA  SUBBASIN 

MILES  MILES  PART  MILES  NOT  MILES 


REACH 

CATEGORY 

ATTAINED 

ATTAINED 

ATTAINED 

ASSESSED 

IMPAIRED 

147 . 8 

79.4 

153.5 

380.7 

MAJOR 

(length  > 

10 

miles) 

604.6 

o 

• 

o 

o 

• 

o 

604.6 

MINOR 

(length  < 

10 

miles ) 

352.7 

o 

• 

o 

o 

« 

o 

352.7 

TOTAL 

1105.1 

79.4 

153.5 

1338.0 

A-2 


TABLE  A-4 

WEST  BRANCH  SUBBASIN 


MILES  MILES  PART  MILES  NOT  MILES 


REACH 

CATEGORY 

ATTAINED 

ATTAINED 

ATTAINED 

ASSESSED 

IMPAIRED 

182.3 

96.8 

477 .4 

756.5 

MAJOR 

(length  > 

10 

miles ) 

766.6 

o 

• 

o 

o 

. 

o 

766.6 

MINOR 

(length  < 

10 

miles ) 

3409.3 

o 

• 

o 

o 

• 

o 

3409.3 

TOTAL 

4358.2 

96.8 

477  .7 

4932.4 

TABLE  A-5 


JUNIATA  SUBBASIN 

MILES  MILES  PART  MILES  NOT  MILES 


REACH 

CATEGORY 

ATTAINED 

ATTAINED 

ATTAINED 

ASSESSED 

IMPAIRED 

88.4 

33.9 

43.2 

165.5 

MAJOR 

(length  > 

10 

miles ) 

810.0 

0.0 

0.0 

810.0 

MINOR 

(length  < 

10 

miles) 

1272.5 

0.0 

0.0 

1272.5 

TOTAL 

2170.9 

33.9 

43.2 

2248.0 

LOWER 

TABLE  A-6 

SUSQUEHANNA  SUBBASIN 

REACH 

CATEGORY 

MILES 

ATTAINED 

MILES  PART 
ATTAINED 

MILES  NOT 
ATTAINED 

MILES 

ASSESSED 

IMPAIRED 

355.3 

182.8 

235.2 

773.3 

MAJOR 

(length  > 

10 

miles ) 

1094.5 

o 

• 

o 

o 

• 

o 

1094 . 5 

MINOR 

(length  < 

10 

miles) 

1548.5 

o 

. 

o 

o 

• 

o 

1548.5 

TOTAL 

2998.3 

182 . 8 

235.2 

3416.3 

IMPAIRED  REACHES  IN  THE  EASTERN  SUBBASIN 
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MAJOR  REACHES  IN  THE  UPPER  SUSQUEHANNA  SUBBASIN 


Q 

U 

CO 

CO 

w 

CO 

2 


in 

<N 

r- 

a> 

fH 

00 

r* 

in 

in 

cr> 

O' 

o 

CO 

o 

r 

CO 

cn 

m 

in 

P- 

00 

rH 

in 

fH 

CO 

CO 

m 

1 

ID 

H 

co 

rH 

00 

(O 

o 

fH 

o 

rf 

CO 

o 

o> 

o 

CN 

m 

o' 

rH 

o 

o> 

rH 

in 

CO 

CN 

in 

1 

HT 

H 

CN 

rH 

tH 

rH 

CN 

rH 

rH 

H 

rH 

rH 

CN 

rH 

rH 

rH 

rH 

»H 

fH 

rH 

CN 

CO 

rH 

fH 

CN 

rH 

CN 

CN 

»H 

1 

1 

o 

ID 

a 

e 


in 

CN 

r* 

<T> 

O' 

rH 

co 

in 

in 

o\ 

a\ 

o 

CO 

o 

<3* 

co 

<x> 

in 

in 

r* 

00 

rH 

ID 

rH 

00 

CO 

in 

1 

CO 

rH 

CO 

rH 

00 

CO 

o 

rH 

o 

CO 

o 

O' 

o 

CN 

id 

id 

fH 

o 

o> 

r- 

rH 

in 

CO 

CN 

in 

1 

fH 

CN 

fH 

tH 

rH 

CN 

fH 

fH 

rH 

fH 

CN 

fH 

fH 

rH 

rH 

rH 

fH 

rH 

CN 

CO 

rH 

rH 

CN 

rH 

CN 

CN 

rH 

1 

1 

O 

in 

§ 

Eh 

CO 


Ai 

4 

4 

p 

CJ 


4) 

5 

4) 

4) 

c 

4) 

a 

CO 

3 

CJ 

o 

4 

c 

C 

C 

3 

C 

c 

CO 

Ai 

O 

s 

CO 

c 

p 

*H 

p 

-rH 

Ai 

-P 

p 

o 

-P 

p 

c 

CJ 

P 

(0 

•p 

p 

p 

4 

rH 

o 

rH 

4) 

M rH 

4 

u 

rH 

3 

c 

CO 

c 

p 

o 

rH 

4 

41 

> 

2 

Ai 

4 

Ai 

4) 

> 

E- 

.P 

o 

CQ 

p 

> 

> 

-p 

> 

> 41 

P 

4) 

> 

> 

•p 

T3 

JP 

SZ 

x 

> 

-P 

*H 

.x  a 

p 

O 

P 41 

tj 

Ai 

41 

-P 

P 

03 

C 

Ai 

P 

< 

4) 

Ai 

o 

sz 

4) 

P 

03 

03 

0) 

c 

P 

C P 

4) 

P 

a 

c 

C0 

41 

e 

04 

3 

4) 

p 

o 

p 

c a: 

c 

<0  CO 

3 

3 CJ 

AC 

4) 

CJ 

3 

CO 

rH 

4 

3 

O' 

41 

p 

a: 

3 

-P  4) 

3 

CO 

C0 

P c 

o 

a> 

O 

o 

P 

CD 

O 

e 

P 

P 

O 

• 

(0 

P 

4) 

4) 

o 

rH  4) 

O 

c 

c 

CJ  q 

a 

c 

CJ  o> 

o 

CJ 

O' 

c 

CJ 

c 

41 

CJ 

CJ 

P 

3 

CJ 

c 

4 

4) 

CO 

p 

CJ 

§ g 

<3 

*rH 

c 

c 

c 

5 

CO 

o 

X 

C0 

tH 

c 

P 

> CJ 

cn  jc 

O' 

rH 

O'  -P 

. 5 

CO 

-p 

c3 

p 

jC 

£ 

CO 

o>  h 

Ai 

rH 

-p 

CJ 

o 

P 

O' 

■C 

sz 

c a; 


X -H 


c 

•H  >1  ■ 


to  <r> 

3 O 

n 


TJ 

c 

03 


rH  Ai 


H 3TJ  C 


C 

<0 


o 

p 


cj 

CO  . 

•n  p >,  CO 


0)  0) 
§•  §■ 


to 

to 

tn 

o 

c 

o 

CO 

c 

2 

CO 

CJ 

c 

CO 

p 

2 

o 

Ai 

E 

c 

P 

O' 

O' 

CJ 

c 

O 

to 

to 

> 

-p 

3 

>1 

3 

> 

> 

< 

3 

o 

>1 

<0 

o 

3 

o 

o 

> 

o 

4 

O 

3 

c 

3 

3 

c 

> 

3 

3 

2 

Cm 

CO 

2 

o 

2 

2 

04 

Eh 

Eh 

2 

►J 

X 

CO 

2 

Eh 

2 

p 

4 

Eh 

o 

3 

CO 

o 

(0 

(0 

2 

CO 

CO 

X 

1 

CJ 

P 

CJ 

O 

p 

c 

-q 

CJ 

1 

O 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

O 

o 

r~ 

CJ 

O 

CJ 

o 

o 

c 

2 

O 

o 

o 

< 

1 

P 

P 

p 

p 

c 

p 

p 

p 

p 

P 

p 

p 

p 

p 

p 

P 

p 

CO 

P 

TJ 

p 

m 

10 

c 

P 

p 

p 

w 

1 

co 

■J 

Ai 

p 

4 

X 

3 

03 

l 

4) 

41 

4) 

4; 

> 

4 

4) 

4) 

4) 

4) 

4 

4 

4 

4 

4 

4 

4 

00 

CJ 

4 

o 

c 

4 

c 

4 

Eh 

4 

4 

4 

CJ 

CJ 

CJ 

CJ 

tH 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CN 

CO 

CJ 

>p 

p 

CJ 

o 

3 

CJ 

CJ 

CJ 

P 

P 

P 

p 

rH 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

h—i 

P 

TJ 

4 

P 

p 

O' 

P 

P 

P 

3 

3 

3 

3 

rH 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Eh 

E 

3 

CO 

N 

3 

c 

(0 

3 

3 

3 

O 

O 

O 

O 

3 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

2 

O 

O 

P 

3 

O 

(0 

3 

O 

O 

O 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

3 

Eh 

CO 

ffl 

P 

CO 

a 

CO 

CO 

CO 

CO 

Ai 

4 


Ai 

4 

0) 

P 

CJ 

O' 


Ai 

4 

ai 

i-i 


Ai 

4 

4 

p 

u 


Ai 

a) 

ai 

p 


ac 

4 

a) 

p 

CJ 


4 

c 

CJ 

O' 

CJ 

CJ 

o 

P 

-rH 

c 

Ai 

CJ 

CO 

CO 

tH 

O' 

CO 

g 

4 

3 

Ai 

TJ 

to 

c 

TJ 

cO 

4 

C 

rH 

4 

c 

3 

-H 

c 

5 

P 

4 

CO 

4 

CO 

rH 

Ai 

p 

CO 

p 

P 

Ai 

Ai 

Ai 

CJ 

a. 

>1 

p 

s 

(0 

4 

CO 

2 

c 

4 

4 

4 

4 

4 

o 

a:  Ai 

2 Ai 

CJ 

o 

>1 

4 

o 

O 

3 

> 

> 

4 

4 

4 

rH 

4 

4 

4 

EH 

2 

P 

oz 

Eh 

Eh 

•tH 

tH 

P 

P 

P 

Ai 

c 

rH 

4 

4 

SZ  4 

to 

Ai 

Ai 

CJ 

CC 

CC 

Ai 

Ai 

CJ 

CJ 

CJ 

4 

*H 

CO 

Ai 

P 

P 

U P 

p 

sz 

SZ 

o 

4 

sz 

JC 

JC 

Ai 

4 

4 

4 

jC 

2 

4 

CJ 

CJ 

C CJ 

4 

CJ 

CJ 

o 

4 

>1 

CJ 

CJ 

CJ 

O 

Ai 

CO 

<0 

4 

4 

Ai 

Ai 

C 

Ai 

P 

w 

a 

4 

CO 

q 

c 

c 

p 

P 

C 

c 

c 

c 

O 

<v 

4 

c 

c 

P 

P 

CJ 

CJ 

4 

4 

CJ 

•H 

CO 

P 

> 

C 

P Ai 

p 

CO 

5 

CO 

CJ 

c 

<0 

CO 

10 

P 

0) 

4 

c 

q 

CJ 

CJ 

O 

O 

a 

4 

2 

CJ 

c 

4 

m cj 

p 

p 

p 

-rH 

p 

p 

p 

CQ 

Jh 

P 

c3 

co 

C 

c 

o 

P 

C 

CO 

a 

4 

CO 

CQ 

CQ 

O' 

O' 

JC 

CQ 

CQ 

CQ 

CJ 

CJ 

■C 

JC 

Ai 

10 

q 

c 

rH 

CJ 

o 

<d 

4 

C 

a 

a 

<d  a a. 

c 

c 

to 

O' 

4 

4 

CJ 

TJ 

m 

(0 

rH 

CO 

rH 

rH 

•H 

o 

o 

f-H  O 

sz 

X 

•H 

tH 

a; 

SZ 

SZ 

c 

i-t 

P 

3 

3 

(0 

C 

sz 

5 

(0 

X 

c 

P 

4-) 

o 

sz 

•v  o 

4 

p 

p 

p 

P 

u 

p 

P 

p 

*tH 

(TJ 

CO 

O' 

O 

1—1 

(0 

Ai 

2 

o 

sz 

4-3 

P 

in 

sz 

to 

T3  W 

c 

p 

p 

CO 

(0 

-rl 

3 

3 

3 

p 

CP 

O' 

to 

to 

E 

2 

c 

a 

to 

o 

■H 

( 0 

4 

4 

•H  0) 

fH 

o 

o 

o 

o 

SZ 

o 

O 

o 

a 

3 

3 

3 

3 

O 

o 

3 

3 

(0 

>1 

PJ 

r 

X 

X 

2 25 

2 

2 

2 

1 X 

CC 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

Eh 

Eh 

Eh 

Eh 

2 

2 

£ 

8 


A- 15 


MAJOR  REACHES  IN  THE  WEST  BRANCH  SUBBASIN 


a 

u 

CO 

CO 

u 

1 

1 

1 

r- 

00 

rH 

cr. 

00 

IT) 

VO 

CM  CM 

r- 

O 

rH 

in 

r* 

VO 

00 

in 

00 

in 

CM 

v£> 

00 

0 

1 

m 

m 

co 

<N 

o 

o 

CM 

VO 

VO 

o o 

00 

^3* 

o 

o 

in 

rH 

<T 

in 

CD 

to 

CO 

3 

1 

1 

1 

rH 

rH 

rH 

rH 

H 

rH 

tH 

rH 

H 

rH  rH 

ro 

rH 

rH 

rH 

CO 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

E-i 

Eh 

< 


0 

CD 

<3« 

rH 

(Ti 

00 

in 

VO 

CM  CM 

o 

t— 

rH 

in 

r- 

VO 

00 

in 

00 

in 

CM 

VO 

00 

<T> 

ro 

to 

to 

CM 

o 

o 

CM 

vo 

VO 

o o 

rH 

d 

00 

r- 

o 

o 

r- 

in 

rH 

«3> 

in 

00 

rH 

CO 

rH 

rH 

rH 

rH 

rH 

tH 

rH 

rH 

rH 

rH  <H 

CO 

rH 

rH 

tH 

CO 

tH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CO 

1 

Em 

1 

1 

Em 

CO 

fe 

£ 

CO 

E-i 

£ 

Eu 

CO 

1 

E- 

CJ 

u 

CJ 

a 

1 

E-i 

o 

1 

CV 

X 

C0 

c 

lH 

5 

0) 

(3 

> 

so 

-tH 

o 

a> 

EX 

c 

3 

*H 

O' 

<o 

jx 

rH 

(0 

c 

o 

3 

J= 

c 

o 

CO 

o 

(0 

Sh 

p 

c 

X 

so 

O 

c 

JO 

ro 

as 

<u 

3 

cs 

Sh 

as 

3 

O 

o 

c 

03 

Sh 

O’ 

c 

CJ 

<B 

CJ 

CO 

-rH 

Sh 

P 

3 

26 

a. 

*D 

03 

26 

P 

0 

jx 

CO 

O 

t — 1 

as 

as 

C 

JX 

(0 

ai 

a> 

OS 

P 

o 

c 

P 

as 

as 

SO 

u 

rH 

•H 

CO 

Sh 

c 

c 

<u 

lH 

V 

cj 

P 

JX  P 

O 

CJ 

as 

o 

c 

u 

cj 

c 

P 

O 

Sh 

S 

03 

jx 

so 

3 

cj 

CO 

•o 

•H 

O 

(0 

O 

a> 

c3 

oo 

jC 

in 

rH 

Sh 

O 

o 

r-H 

o 

as 

E 

Ex 

cs 

03 

0) 

CJ  rH 

p 

P 

p 

Sh 

as 

p 

c 

0) 

tH 

o 

CJ 

P 

CJ 

c 

a> 

(0 

<0 

P 

«4H 

p 

O' 

as 

a.' 

as 

c 

u 

P 

03 

CO 

U 

c 

O 

c 

z 

c 

CH  -tH 

3 

p 

0) 

03 

o 

*tH 

P 

*H 

P 

c 

CO 

(0 

-tH 

O 

s 

<V 

c 

In 

rH 

o 

rH 

p 

►0 

z 

P 

rH 

•H 

a 

C 

p 

c 

o 

sc 

1 

o 

O 

rH 

CD 

3 

Ex 

> 

o 

p 

c_> 

1 

o 

o 

JX 

p 

a 

p 

c 

P 

J0 

< 

1 

•P 

p 

0) 

O 

Sh 

o 

c 

3 

c 

CO 

c 

1 

0) 

JX 

4-> 

P 

•p 

jx 

3 

a 

3 

E 

3 

2 

1 

S 

c 

)H 

0) 

C 

cj 

O 

Sh 

O 

as 

cx 

o 

3 

CJ 

OS 

r- 

3 

in 

-tH 

cj 

O 

Sh 

a 

c 

rH 

cx 

Sh 

in 

O 

r3 

> 

0) 

c 

c 

rH 

> 

a 

cj 

CO 

•H 

P 

c 

p 

o 

O 

rH 

c 

vo 

CM 

rH 

-tH 

06 

Sh 

o 

CO 

co 

EC 

0) 

00 

so 

(N 

CO 

CM 

0) 

u 

O 

lH 

c 

tH 

P 

CJ 

0 

u 

Q 

0 

as 

-rH 

O' 

3 

P 

01 

E-* 

o 

Eh 

E 

C 

I 

so 

•rH 

<0 

-tH 

o 

2 

-tH 

2 

03 

fo 

-tH 

CO 

o 

CO 

r3 

z 

03 

5 

E-i 

5 

h-3 

U 

s 

CJ 

cx 

JX 

as 

26 

to 

as 

as 

c 

Sh 

as 

c 

CJ 

Sh 

t3 

26 

u 

so 

0 

as 

as 

c 

26 

a> 

0 

3 

-rH 

as 

Sh 

c 

as 

0 

c 

as 

CJ 

-rH 

c 

CO 

o 

Sh 

c 

p 

3 

•§ 

CJ 

0 

c 

o 

so 

p 

3rC 

as 

CO 

E 

0> 

p 

(fl 

>. 

as 

JS 

as 

C 

c 

E 

p 

Sh 

CS 

c 

as 

P 

o 

as 

c 

CJ 

c 

c 

c 

c 

so 

c 

3 

3 

-rH 

p 

o 

t3 

c 

O 

co 

c 

Sh 

CO 

rH 

E 

p 

CJ 

JX 

JX 

3 

CQ 

as 

CO 

Sh 

as 

EX 

26 

Ex 

E 

c 

c 

Sh 

as 

26 

P 

Sh 

P 

as 

c 

.e 

o 

CO 

Sh 

as 

J= 

(0 

O 

C 

c 

-tH 

cs 

p 

■-3 

03 

CJ 

as 

CO 

as 

Em 

c 

CO 

c 

c 

c 

Sh 

p x 

o 

p 

co 

-tH 

26 

*H 

TS 

CJ 

i — c 

P 

CJ 

CO 

jx 

Sh 

rH 

Sh 

rH 

p 

0 

O 

CO 

Sh 

03 

a 

O 

as 

26 

C 

P 

Sh 

c 

o 

c 

O 

Em 

> p 

p 

cs 

EO 

P 

o 

p 

3 

Em 

P 

o 

p 

tH 

p 

o 

as 

Em 

Sh 

EX 

P 

p 

•a 

c 

o 

Sh 

CO 

O 

c 

as 

as 

P 

as 

c 

3 

00 

(0 

rH 

P 

p 

O 

£ 

c 

0 

CO 

c 

as 

o 

O 

rH 

as 

<TJ 

p 

P 

to 

p 

C 

Sh 

c 

c 

o 

CJ 

p 

> 26 

u 

i — t 

o 

p 

as 

p 

as 

a 

O 

as 

> i 

P 

r3 

Em 

03 

p 

co 

26 

r3 

as 

p 

P 

o 

rH 

o 

Sh 

c 

10 

p 

p 

O 

O 

o 

> 

o 

E3 

o 

p 

O 

CJ 

3 

Sh 

c 

P 

P 

p 

p 

p 

4J 

P 

O 

E-i 

c 

3 

c 

O 

c 

as 

CJ 

3 

O 

r- 

VO 

VO 

3 

0 

P 

3 

rH 

co 

Sh 

a 

c_> 

sn 

VO 

0 

O 

p 

CM 

EX 

CN 

3 

c 

as 

so 

m 

00 

CJ 

p 

C 

m 

ro 

O 

to 

> 

Ex 

Sh 

<N 

*Ji 

p 

3 

ro 

E 

O 

5 

> 

-tH 

p 

as 

CM 

CM 

CN 

(0 

CN 

EX 

CN 

(0 

CN 

p 

rH 

3 

P 

0 

N 

cs 

p 

rH 

O 

p 

E-i 

P-H 

Eh 

o 

£h 

X 

t-* 

N 

Eh 

o 

p 

o 

Sh 

o 

z 

z 

z 

p 

z 

o 

2 

CO 

2 

p 

3 

Q 

0Lh 

Oh 

5 

3 

5 

E-< 

3 

Em 

5 

O 

5 

03 

CO 

0 

0 

c 

C 

JX 

p 

-rH 

as 

JX 

JX 

JX 

c 

c 

as 

as 

as 

as 

o 

o 

Sh 

as 

as 

Sh 

as 

Sh 

-£ 

s 

CJ 

Sh 

CJ 

CJ 

CJ 

E 

E 

TS 

JX 

JX 

26 

JX 

so 

as 

as 

p 

JX 

as 

a> 

a; 

as 

as 

as 

V 

0 

0 

c 

c 

as 

cs 

as 

JX 

a> 

< V 

as 

as 

as 

c 

c 

c 

c 

c 

p 

o 

Sh 

as 

u 

u 

Sh 

Sh 

c 

Sh 

to 

-rH 

-rH 

-tH 

-tH 

JX 

p 

(0 

u 

as 

o 

CJ 

o 

a 

3 

u 

Sh 

c 

c 

CO 

CO 

as 

JX 

JX 

Sh 

p 

Sh 

22 

1 

EX 

C 

26 

26 

03 

o 

o 

as 

C 

as 

as 

(0 

to 

as 

CJ 

5. 

1 

<D 

as 

as 

as 

3 

as 

as 

JX 

so 

so 

JX 

JX 

sh 

3 

C 

as 

as 

C 

as 

Ex 

c 

CD 

1 

rH 

rH 

p 

p 

E 

CO 

EX 

as 

as 

Sh 

C 

XS 

to 

JX 

(0 

Sh 

Sh 

CJ 

EX 

3 

Sh 

Sh 

3 

rH 

O 

-rH 

JX 

06 

1 

0 

CP 

0 

0 

to 

3 

Sh 

Sh 

O 

3 

O 

E 

Sh 

E 

O 

O 

EX 

a 

CJ 

EX 

c 

u 

r3 

0U 

CJ 

Eh 

1 

CO 

ro 

CO 

to 

•o 

O 

O 

a 

CJ 

Em 

EX 

O 

as 

O 

as 

Em 

JX 

Em 

JX 

0 

C 

3 

o 

CO 

1 

C0 

W 

E0 

EO 

Sh 

5 

rH 

s 

c 

Em 

c 

as 

as 

c 

to 

Ex 

as 

to 

rH 

EX 

as 

as 

as 

co 

as 

03 

p 

p 

to 

(0 

p 

c 

c 

P 

as 

P 

as 

p 

E 

as 

p 

>1 

as 

rH 

p 

rH 

rH 

-o 

T5 

TJ 

T3 

> 

CJ 

MH 

(0 

(0 

to 

P 

p 

p 

P 

p 

(0 

Sh 

CO 

Sh 

so 

as 

to 

p 

Sh 

Sh 

JX 

p 

P 

P 

to 

P 

rH 

P 

rH 

to 

o 

MH 

as 

as 

O 

C 

p 

CO 

CO 

CO 

Sh 

CJ 

Sh 

u 

CO 

as 

Sh 

p 

Sh 

3 

CJ 

p 

p 

p 

Ex 

CO 

m 

10 

to 

as 

rH 

Z3 

so 

so 

Sh 

as 

Sh 

10 

P 

-rH 

•rH 

Sh 

as 

as 

to 

<0 

-H 

-tH 

p 

O 

03 

CQ 

03 

03 

03 

03 

CQ 

CJ 

U 

CJ 

a 

a 

E0 

Em 

Em 

Em 

Em 

z 

Z 

r3 

h0 

rJ 

►0 

i-3 

►0 

r0 

A-l  6 


River 


MAJOR  REACHES  IN  THE  WEST  BRANCH  SUBBASIN 


a 

w 


CO 

CO 

w 

1 

CM 

O' 

m 

in 

rH 

o 

ro 

CO 

(N 

<N 

O' 

CO 

r- 

o 

rH 

r- 

o 

O' 

rH 

o 

uo 

CM 

1 

VO 

1 

VO 

ro 

rH 

m 

<N 

o 

go 

rH 

m 

co 

o 

o 

rH 

rH 

CM 

© 

VD 

VD 

CM 

rH 

rH 

1 

VO 

CO 

1 

<N 

rH 

rH 

rH 

rH 

rH 

rH 

rn 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rn 

CM 

rH 

rH 

1 

VD 

a 

1 

1 

1 

r*** 

Q 


g 


£ 


< 


i 

i 


i 

i 


CN 

O' 

m 

in 

rH 

o 

m 

VO 

CN 

CM 

O' 

ro 

o 

rH 

o 

O' 

■<? 

rH 

o 

in 

CN 

1 

VO 

VO 

CO 

rH 

m 

CM 

o 

r- 

00 

rH 

m 

CO 

o 

o 

rH 

rH 

CN 

o 

VO 

VO 

CN 

rH 

rH 

1 

VO 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

n 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

m 

CN 

rH 

rH 

1 

VO 

p» 


Cm 

CO  Cm  __ 

H B U . 

I E->  i I i 
O O o»  O 
X XXX 


Eh 

O 

Eh 


Jd 

oj 


(M  (0 

X 

> 

41  C 

CJ 

4J 

> c 

e 

X g 

O' 

3 

Cm 

a X 

C 

O 

4) 

X 

4) 

*H 

CJ 

> 

41 

<TJ  3 

Jd 

c 

-r~i 

> 

C D* 

4) 

o 

T3 

OS 

-rH 

c to 

Jd 

4) 

X 

C 

Jd 

a 

m 3 

4)  4) 

Sm 

« 

5 

10 

0) 

X CO 

C 4) 

CJ 

E 

rH 

c 

4) 

<0 

41 

i- t Jd  X 

4) 

U 

c 

x 

c 

PX 

r-t  4)  CJ 

O' 

C 

CJ 

<0 

tj 

c 

O’  o 

41 

c 

C 

o 

X 

s 

to  c 

>1-14) 

X 

g 

41 

4)  Jd 

X 

3 m 

X CJ  C 

E 

CO 

2 

3 

C 4) 

Jd  41 

CO  >M 

C -H 

O Jd 

JZ 

& 

a. 


a)  jd 

in  4) 

CJ  <D 


0)  3 
0)  O'  X 


m 


x to  u x 


3 X 
o m 
cj  x 


Jd 

01 

0) 


cj 

>1 


0) 

0)  Jd 
X 4)  Jd 


X 

cj 


X 

iH 

o 


to 

3 

co 


x 

0) 

> 


(0 

c 

c 

m 

X 

0) 


to 

3 

to 

X 

CJ 


X 

X 

cj 

3 

c 

CQ 

(0 

O 

X 

os 

u 

4) 

41 

<6 

2 

X 

CO 

o 

0) 

u 

CO 

(0 

0) 

O'  s 

c 

u 

o 

X 

4) 

X 

jd 

o 

X 

c 

rH 

Jd 

X X 

c 

5 

X 

E X 

CJ 

X 

CQ 

41 

O 

X 

X 

X 

c 

Its 

to>  jd 

CJ 

X 

m 

X 

o 

X 

o 

CD 

CJ 

CJ 

4) 

X 

X 

to 

3 

lM 

CC 

u 

O 

u 

o 

E 

X 

m 

r— t 

4) 

TJ 

4) 

O 

X 

X 

4) 

Q 

41 

a 

m 

H 

o 

to 

c 

X 

X 

o 

03 

c 

U 

41 

rH 

Jd 

X 

CJ 

4) 

c 

X 

to 

rH 

(C 

to 

o 

41 

X 

X 

X 

<D 

CQ 

1C 

o 

4) 

C 

X 

O 

O' 

X 

TJ 

rH 

co 

X 

4) 

41 

> 

c 

X 

X 

X 

> 

X 

o 

c 

41 

X 

X 

X 

O 

c 

to 

rH 

to 

m 

X 

C 

X 

X 

3 

3 

<o 

O 

X 

to 

c 

C 

X 

X 

o 

4) 

<0 

> 

o 

X 

X 

o 

CQ 

> 

0) 

X 

3 

rH 

41 

iH 

> 

41 

X 

1 

X 

X 

co 

o 

2 

X 

o 

X 

o 

CO 

X 

CQ 

CQ 

<0 

CQ 

a. 

> 

X 

c 

jr 

CJ 

1 

X 

to 

X 

X 

> 

O 

c 

s 

> 

X 

c 

X 

CJ 

< 

1 

o 

o 

O 

o 

41 

> 

X 

o 

X 

3 

o 

o 

O 

o 

O 

o 

£- 

3 

rH 

c 

H 

1 

X 

X 

4-> 

o 

4J 

X 

2 

X 

Jd 

c 

X 

O 

4J 

rH 

X 

X 

X 

X 

3 

O 

g 

2 

1 

X 

O 

c 

in 

41 

3 

c 

CJ 

rH 

o 

CJ 

> Jd  X 

o 

o 

CO 

o 

rH 

3 

0) 

41 

o 

rH 

3 

CN 

o 

n 

o 

rH 

O' 

CJ 

a> 

X 41  CQ 

O' 

in 

VO 

c 

uo 

X 

rH 

O 

> 

X 

CJ 

a 

c 

co 

X 

O' 

X 

r- 

O' 

c 

O' 

C 4) 

in 

rH 

00 

3 

00 

o 

CJ 

tH 

CJ 

co 

<13 

O' 

X 

c 

tH 

c 

3 

M C 

CN 

CM 

X 

cr» 

4) 

2 

X 

X 

CN 

4) 

> 

VO 

> 

00 

41 

<3* 

<N 

o 

rH 

X 

O CJ  X 

VO 

CM 

CN 

rH 

u 

to 

X 

41 

CN 

4) 

*rH 

CN 

X 

X 

CJ 

CN 

<N 

X 

E 

cj 

2 

X 

X 

N 

O' 

to 

X 

Jd 

rH 

CO 

X 

c 

o 

D 

E- 

E-* 

E-* 

to 

E-* 

3 

C 

o 

X 

X 

E-< 

C 

rH 

£-h 

3 

E-> 

3 

£h 

X 

•tH 

CJ 

rH 

X 

2 

2 

3 

2 

o 

a> 

X 

to 

o 

2 

m 

2 

2 

X 

2 

o 

2 

g 

rH 

> 

rH 

03 

X 

5 

X 

2) 

CO 

IX 

E- 

s 

Cm 

5 

> 

CO 

5 

ffi 

=1 

CO 

2 

3 

u 

3 

w 

CQ 

§ 


Eh 

CO 


(0 

<ts 

Jd 

Jd 

c 

c 

4) 

4) 

c 

c 

41 

41 

03 

J3 

X 

X 

ss 

ss 

CJ 

CJ 

41 

4) 

3 

3 

<D 

JS 

41 

O’ 

CJ 

C 

to 

to 

u 

Jd 

c 

4) 

*H 

3 

3 

CJ 

a> 

41 

3 

4) 

a 

CO 

CO 

<D 

41 

OS 

CQ 

CO 

c 

Sh 

X 

JZ 

jr 

a 

<D 

CJ 

Jd 

Jd 

jd 

Jd 

Jd 

c 

CJ 

CJ 

CJ 

S 

cn 

c 

0) 

(D 

c 

4J 

41 

o» 

41  C 

CJ 

X 

3 

c 

c 

c 

c 

c 

CD 

E 

2 

3h 

(D 

<D 

O 

2 

4) 

41 

a> 

41  3 

c 

•H 

o 

a 

3 

3 

<ts 

03 

<3 

0) 

o 

c 

cc 

CJ 

3h 

X 

cc 

X 

X 

Jh 

x ce 

3 

a 

a 

a 

X 

X 

X 

X 

iH 

U 

-rH 

U 

CJ 

X 

CJ 

CJ 

a 

CJ 

OS 

4) 

CQ 

CQ 

41 

m 

0) 

U 

e 

c 

JZ 

3. 

•o 

41 

ss 

V 

> X 

> 

> 

O' 

o 

CC 

to 

rH 

rH 

O' 

D 

4) 

41 

0) 

41  x 

Jd 

X 

X 

3 

c 

2 

X 

X 

-rH 

X 

•rH 

2 

c 

u 

i 

H 

rH 

rH 

to 

D 

C 

C 

c 

c a 

U 

03 

3 

X 

o 

O 

to 

to 

a 

to 

a 

(0 

CO 

-H 

-rH 

o 

CO 

X 

tH 

-rH 

X ro 

O 

rH 

o 

a x 

U 

41 

41 

41 

0) 

o 

21 

2 

2 

2 

2 

s 

a. 

a 

a 

a 

a os 

OS 

to 

CO 

co 

CO 

H 

X 

X 

X 

2 

>- 

A-17 


MAJOR  REACHES  IN  THE  JUNIATA  SUBBASIN 


o 

EC 

CO 

CO 

cc 

1 

1 

1 

CN 

cn 

o 

CTi 

00 

in 

o 

rH 

o 

CM 

00 

fO 

m 

in 

in 

P0 

CN 

<t» 

00 

o> 

1 

o 

v£> 

rH 

CN 

o 

o 

P0 

TJ* 

o 

rH 

r- 

rH 

*X> 

CQ 

00 

P0 

00 

CN 

o 

pp) 

<d* 

CN 

o 

rH 

CO 

2 

1 

1 

1 

n 

rH 

rH 

rH 

»H 

cn 

rH 

CN 

rH 

CN 

rH 

CN 

rH 

rH 

rH 

rH 

CN 

cn 

CN 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

00 

I 

E- 

< 


CN 

<T\ 

o 

0 

CO 

in 

r- 

o 

rH 

o 

«7 

CN 

r* 

CO 

rH 

P0 

P0 

cn 

in 

in 

*7 

P0 

CN 

<71 

00 

<7» 

o 

VD 

rH 

CN 

o 

o 

PO 

T7 

o 

rH 

rH 

«7 

r 

VO 

P0 

00 

ro 

00 

CN 

o 

P0 

CN 

o 

rH 

cn 

rH 

rH 

rH 

rH 

cn 

rH 

CN 

rH 

CN 

rH 

CN 

rH 

rH 

rH 

rH 

CN 

cn 

CN 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

00 

q 

*H 

o 

>i  -H 

JC  JC 

ro 

>1 

rH 

JC 

•D 

P X 

0)  0) 

p 

p 

JC 

01 

0i 

C JC 

JC 

o>  ai 

X 

c 

0> 

ai 

q 

3 ro  oi 

01 

P P 

3 

01 

P 

JC 

P 

•H 

o q oi 

01 

cj  o 

c 

o 

p 

q 

ai 

CJ 

P 

cj  q p 

p 

X 

sc 

oi 

5 

CJ 

V 

3 

ai 

0) 

c 

ro  cj 

CJ 

0 

0 

ai  0 

c 

o 

X 

o 

p 

rH 

c 

3 

> sc 

JC 

ro  § 

•o  c 

■rH 

p 

u 

sc 

> 

01 

cj 

cj 

01 

iH 

X 

P 01  >. 

01 

01 

<0  *i-< 

i-H 

<0 

c 

o 

p 

c 

P 

rH 

P 3 01 

q 

01 

p 

p 

p 

X c 

> 

ro 

q 

p 

J= 

sc 

o 

q 

p 

3 

o 

oi  o’  q 

o 

p 

CQ 

CQ 

01 

CO  c 

> 

ro 

p 

ro 

0) 

u 

0 

p 

o 

ai 

ro 

> p 

x ro  o 

p 

CJ 

> 

p 

3 

p 

CC  P 

00 

p 

a. 

c 

p 

q 

CO 

T3 

p 

X 

p 

3 X 

CO 

c 

c 

oi 

O Q 

c 

01 

x 

ro 

01 

ro 

0i 

.H 

q 

<v 

o CO 

X 

5 

X 

> 

P 

3 

o > 

p 

o 

p 

> 

p 

0 

q 

ro 

o 

3 

c 

P o 

O' 

O' 

o 

o 

•rH 

O 

O 

P 

3 

c 

p 

x 

-rH 

ffi 

c 

•H 

X 

p 

o 

O P 

q 

3 

p 

p 

ro 

x 

<0  P 

u 

CC 

o 

5 

cc 

•rH 

p 

CJ 

rH 

0)  P 

iH 

o 

ro 

to 

p 

c 

0! 

p 

o 

01 

c 

c 

'O 

q 

o 

01 

q ai 

T3 

p 

JC 

JC 

ro 

ro 

•i-t  0.1 

•o 

c ro 

to 

p 

c 

5 

ro 

q 

3 

p 

q 

q 

> -rH  01  C 

q 

Eh 

q 

q 

*H 

p 

— t c 

1-1 

-H  P 

> 

<0 

-H 

o 

p 

o 

<3 

X 

•H 

-H 

p 

rH  C tH 

ro 

ro 

ro 

q 

ro 

-H 

o 

r-t  ro 

ro 

JC 

r-H 

p 

ro 

P 

p 

JC 

rH 

rH 

q 

fH  rH 

p 

P 

p 

u 

3 

X 

1 *H 

rH 

4-1 

•rH 

cc 

c 

(0 

-*H 

ro 

CO 

o 

01 

<4H 

3 

> rH 

CO 

ro 

X 

X 

*3 

u 

1 c 

P 

•D 

> c 

ro 

> 

> 

c 

>. 

p 

0) 

>4H 

o 

P >. 

0) 

< 

1 3 

c > 

oi 

P 3 

o 

p 

p 

ro 

3 

ro 

o 

p 

P 

iH 

CJ 

q >.  p 

o 

u 

o 

o 

O 

w 

1 3 

3 P 

00 

C >3 

p 

Eh 

c 

X 

*3 

X 

p 

JC 

cj 

q 

X 

q p q 

p 

o 

p 

p 

P 

cc 

1 

o c 

3 

0) 

3 

q 

o q 3 

O 

CJ  3 

o 

o o 

cn 

o 

O 

o 

O 

o 

o 

01 

E 

o 

o 

o 

CJ  3 o 

<N 

o 

in 

vO 

in 

P 

O 

p 

O p 

o 

p 

cj 

p 

P 

p 

m 

IH 

ro 

CJ 

p 

XI 

O CJ 

r~ 

p 

*H 

<7 

<7 

<TJ  O 

v? 

<7 

cj 

T3 

0i 

ro  cj 

«7 

*7 

<N 

r- 

<u 

P 

a> 

C 0) 

*7 

0) 

p 

0) 

01 

01 

in 

P 

p 

01 

q 

P 01 

in 

0) 

VD 

VD 

rH 

o 

<0  l-i 

0 

o o 

rH 

0 

O' 

CJ 

0 

CJ 

rH 

>1 

01 

0) 

CJ 

iH 

ro  > p 

rH 

0 

rH 

rH 

rH 

eh 

*H  i— t 

1-1 

P p 

p 

TO 

p 

P 

i-l 

01 

> 

•o 

p 

p 

-H  P P 

p 

3 

c ro 

3 

rH  3 

E-i 

3 

>. 

3 

3 

3 

Eh 

q 

ro 

> 

3 

q 

q p q 

Eh 

3 

Eh 

Eh 

Eh 

O 

3 rH 

o 

3 O 

o 

c 

O 

O 

o 

z 

•H 

01 

q 

o 

3 

3 01  0) 

Z 

o 

z 

z 

z 

CO 

1-5  CQ 

CO 

Eh  CO 

5 

CO 

CO 

CO 

CO 

CO 

X 

X 

m 

CO 

CO 

X 

<3  X CJ 

5 

CO 

X 

X 

X 

b 


a> 

c 


P 

c 

3 

O 

u 

c 

o 

•o 

0 

c 

■H 

p 

c 

3 

X 

o 

p 

a> 

c 


p 


o 

cj 

p 

<D 

CO 

1-1 

O 


6 

O 

co 


§ 


Eh 

CO 


JC 

<5 

q 

p 

q 

p 

CJ 

X 

p 

JC  JC 

0) 

p 

ro 

01 

ro 

01 

0 

01 

0) 

0) 

JC 

01 

JC 

JC 

CO 

JC 

p 

> 

p 

> 

p 

p 

P 

p 

X 

JC 

q 

> 

0) 

01 

01 

JC 

p 

01 

01 

01 

X 

*H 

X 

-rH 

01 

01 

0) 

01 

JC 

0 

0) 

ro 

•H 

u 

p 

JC 

JC 

01 

JC 

oi 

a 

01 

01 

X 

01 

X 

X 

JC  > 

> 

> 

> 

01 

3 

JC 

01 

p 

X 

u 

CJ 

JC 

0) 

01 

u 

01 

0) 

JC 

p 

p 

0 

Eh 

c 

q 

0)  -rH 

*rH 

-H 

iH 

01 

q 

O 

01 

p 

X 

ro 

01 

01 

01 

CJ 

01 

u 

to 

01 

u 

a 

q 

CJ 

ro 

5 

ro 

0)  X 

X 

X 

X 

P 

3 

P 

01 

CJ 

JC 

O' 

0> 

IH 

Eh 

M 

CJ 

3 

0) 

ro 

o 

p 

o 

p 

P 

O 

X 

Eh 

q 

p 

c 

p 

0 

o 

M 

CJ 

CJ 

o 

U 

Eh 

TJ 

0 

p 

01 

p 

ro 

p 

ro 

cj  ro 

ro 

ro 

3 

u 

q 

ro 

•iH 

rH 

CJ 

i-H 

p 

ro 

u 

01 

q 

X 

q 

to 

-H 

to 

■iH 

p 

P 

p 

p 

rH 

rH 

0) 

X 

0 

0 

-H 

JC 

X 

X 

CC 

P 

oi 

rH 

JC 

*H 

o 

JC 

q 

JC 

q 

>1  ro 

ro 

ro 

ro 

01 

01 

rH 

>1 

0 

4-> 

q 

X 

0 

[fl 

to 

to 

ro 

> 

ro 

01 

o 

q 

p 

p 

q 

3 

q 

3 

0>  -H 

•rH 

-rH 

-H 

Eh 

P 

P 

i-H 

01 

0 

to 

3 

O' 

ro 

X 

3 

3 

<4H 

01 

o 

0 

> 

o 

c 

to 

CO 

ro 

>3 

ro 

13 

c q 

q 

q 

q 

3 

3 

P 

rH 

q 

0 

> 13 

3 

rH 

o 

P 

P 

rH 

rH 

o 

o 

p 

3 

ro 

p 

p 

0 3 

3 

3 

3 

ro 

ro 

•H 

■iH 

•rH 

ro 

ro 

«c 

CQ 

X 

CQ 

CQ 

CQ 

CJ 

CJ 

u 

CJ 

CJ 

Q 

u 

X 

X 

X *3 

•3 

•3 

•3 

X 

X 

X 

X 

X 

X 

X 

A- 18 


Raystovm  Branch  Bedford  County  line  to  Juniata  River  WWF  35.0  35.0 

Juniata  River 


MAJOR  REACHES  IN  THE  JUNIATA  SUBBASIN 


Q 

W 

x 

X 

u 

CO 

CO 

< 


© 

o 

rH 

rH 

p* 

rH 

00 

CN 

o 

»H 

00 

r- 

<3* 

in 

1 

© 

(N 

(?) 

(N 

o 

0M 

o 

rn 

oo 

00 

m 

rH 

00 

in 

in 

1 

© 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

H 

rn 

rH 

rH 

rH 

1 

1 

rH 

co 

a 

1 

1 

1 

© 

O 

rH 

rH 

rH 

CD 

CN 

© 

rH 

00 

Hj* 

in 

1 

o 

H 

1 

in 

1 

• 

<£ 

1 

<N 

(?) 

<N 

© 

CN 

o 

fO 

rn 

rn 

rn 

rH 

00 

in 

1 

o 

H 

| 

rH 

rH 

rH 

rH 

rH 

oo 

rH 

rH 

rH 

1 

rH 

Eh 

< 

1 

1 

1 

00 

*£  is  §•  X Pm  6m 

U U U S CO  to 

l t l CJ  Eh  Eh 

O'  O'  O' 

I X X 


I 


X 

CJ 

< 

u 

(X 


1-1 

4! 


X 41 


0J 

43 

P 

X 

c 

X 

4> 

4) 

iH 

> 

flj 

rH 

4) 

4> 

c 

•H 

p 

C 

X 

P 

3 

X 

ffl 

41 

U 

*3 

•H 

4) 

p 

rH 

4) 

(0 

c 

X 

c 

c 

lH 

X 

4! 

p 

3 

41 

-H 

3 

> 

u 

u 

rH 

(0 

*3 

41 

i — 1 

O 

p 

S-i 

-rH 

P 

H 

P 

o 

c 

4) 

X 

3 

P 

c 

O 

CJ 

> 

3 

> 

CJ 

X 

•H 

3 

X 

P 

lH 

P 

c 

O 

*H 

-H 

© 

X 

>3 

4) 

rH 

0) 

c 

o 

CJ 

X 

3 

3 

4) 

41 

iH 

JO 

> 

3 

T3 

X 

< 

O 

O 

P 

X 

C 

-H 

01 

-H 

O 

© 

c 

(0 

© 

P 

P 

CJ 

41 

-H 

X 

41 

OS 

CJ 

C 

o 

p 

3 

4! 

41 

i — 1 

1-1 

-rH 

T3 

m 

< 

rH 

4) 

4) 

x 

P 

© 

CJ 

(0 

c 

P 

p 

c 

C 

CJ 

CJ 

c 

p 

o 

C 

c 

c 

4> 

P 

-rH 

-lH 

-rH 

P 

•H 

X 

ID 

•v 

3 

-rH 

D 

rH 

-rH 

rH 

r- t 

3 

> 

c 

rH 

(0 

-H 

© X 

p 

p 

X 

X 

4) 

3 

4) 

3 

c 

c 

c 

p 

> 

> 

© 

C 

O 

T3 

lH 

3 

*rH 

O 

3 

O 

fH 

o 

p 

P 

3 

o 

CJ 

H 

CO 

•3 

p 

P 

X 

•U 

X 

p 

c 

c 

< 

X 

X 

c 

3 

3 

c 

o 

0 

3 

rH 

o 

(N 

o 

un 

o 

O 

O 

o 

o 

o 

p 

p 

X 

00 

p 

o> 

p 

© 

CJ 

a 

P 

p 

TJ 

p 

rH 

CN 

<N 

© 

ai 

4) 

4> 

oo 

4) 

00 

4) 

m 

4) 

41 

41 

CJ 

c 

4> 

u 

O 

CJ 

rH 

U 

rH 

CJ 

rH 

P 

p 

CJ 

CJ 

-H 

CJ 

i-i 

l-i 

1-4 

l-i 

lH 

P 

p 

P 

P 

P 

P 

3 

3 

3 

E-< 

3 

P-* 

3 

Eh 

c 

c 

3 

3 

c 

3 

O 

O 

C 

O 

g 

O 

z 

4! 

4> 

O 

O 

3 

O 

CO 

CO 

CO 

5 

CO 

5 

CO 

X 

CJ 

CJ 

CO 

X 

X 

X 

§ 


H 

CO 


X 

X 

X 

41 

41 

4) 

X 

X 

4) 

4) 

rH 

rH 

41 

41 

41 

41 

ai 

P 

P 

P 

41 

41 

P 

p 

P 

X 

P 

X 

CJ 

P 

P 

CJ 

CJ 

**H 

41 

•H 

41 

CJ 

X 

CJ 

X 

41 

X 

41 

4) 

41 

rH 

rH 

P 

P 

e 

CO 

41 

4) 

< V 

rH 

rH 

X 

CJ 

X 

O X 

o 

© 

c 

P 

© 

<U 

<D 

H 

•rH  C 

CJ 

CJ 

41 

p 

c 

3 

CJ 

TJ 

iH 

<v 

X 

E 3 

c 

X 

c 

X 

4) 

X 

tH 

X 

-W 

a 

u 

IX 

C <0 

CJ 

<c 

CJ 

P 

p 

(0 

P 

U © © pp-HP,HCJ©a.PPCQ 
P CG©XCQ3CQ3  C W 41  O 
<D  p -H  -H  C X £ Jl-H  P Cl  c 

■P  il  H H -rl  £ £ © X CT>UXJ  0)  W fO  01 

'H>4)4>xpppp;3pc4>rocj'0 
(cmx5xiCH-ip<p<iH(T5Ma)tno 
x x -h  -h  -h  e o o a p x p 3 o 

COCOCOCOCOCOCO  CO  COCOEhEhEhS 


A-19 


MAJOR  REACHES  IN  THE  LOWER  SUSQUEHANNA  SUBBASIN 


Q 

CO 

CO 

CO 

EQ 

CO 

9 


<D'£>oco>x>roix>rNinaooo>Oir^a3«s'vor~.-iaD<TlCM!^r-cor-o<Ncr«a>r~*j,m 

<3>LnvD(r>ro^ino^<rioOQOooocri^r-r-ainLn(NO'<3,'-i(Ninif)(nix>io(N 


M 

< 


COVDOCOiOmiDCN 


rlrtHNHHHH 


incoocr^o^r^oo^vx) 


rffOOOCOOOOCTir^ 


r~«-toOfficr>r'r~co 


r-r-a’imincMO^' 

HHHNHHrtH 


f^ocNOsCTif^Trro 


HMUllflfOlfllflM 


CO 


M CJ  CJ  CJ  I CJ 

o» 


X 

CJ 

< 


P 

01 

> 


oi 

c 


<0 

c 

§ 

JZ 

oi 
3 
O' 

CO  CO 


AC 

01 

o> 

)-i 

u 


p p 


AC 

0) 

oi 

p 

cj 

o 

o 


AC 

01 

0) 

P 


AC 

0) 

0) 

P 

U 

IQ 

0) 

jz 

cj 

0) 

oi 

p 


AC 

0) 

0) 

P 

CJ 

<0  AC 


o 

a 

p 

3 

3 

p 

01 

01  -H 

AS 

ai 

CQ 

ID 

o 

ai 

>1 

f> 

c 

0) 

CO 

p 

0) 

> 

> rH 

ai 

<D 

C Ai 

JZ 

p 

p 

u 

p 

p 

p 

p 

•H 

> 

o 

> 

-H 

*H  CD 

P 

0) 

p 

P 

01 

s 

01 

CD 

CJ 

oi 

a; 

0) 

oi 

c 

01 

rH 

iH 

o 

TJ 

•H 

OS 

OS  CJ 

ai 

a: 

p 

01 

CD 

rH 

01 

o 

3 

01 

> 

c 

> 

> 

3 

CO 

os 

p 

O 

OS 

O 

> 

0) 

AC 

CJ 

> 

P 

p 

rH 

&■ 

c 

p 

-H 

•rH 

•p 

*H 

o 

0) 

0) 

CD 

CJ 

CO 

CO  CJ 

•H 

01 

01 

-rH  Jji 

CD 

>r  CJ 

rH 

co 

o 

01 

a. 

t— 1 

a 

a 

CJ 

os 

p 

0» 

CD 

c 

c 

as 

AC 

p 

01 

o 

cc 

01 

s 

P 

Ai 

Ai 

a? 

3 

u 

c 

CD 

c 

c 

JZ 

e 

c 

c o 

01 

CJ 

p 

Oi 

01 

CO 

c 

o 

0) 

01 

>H  CO 

•rH 

<o 

Ai 

ITS 

CD 

"D 

>1  p 

c 

-H 

cj 

c 

CD 

CD  P 

CD 

01 

CJ 

<0 

(0 

p 

3 

CJ 

0) 

01  Ai 

o 

3 

c 

P 

C 

c 

c 

c 

CO 

CO 

rH 

C Ai 

a; 

!3 

JZ 

jC 

c 

P 

CO 

S 

£ 

CJ 

o 

O 

CO 

P 

P 

ai 

o 

O 

p 

& 

c 

c 

c 

c 

CD 

c 

■C 

CD 

01 

CD 

■C 

01 

01  s 

c 

CJ 

01 

CD 

0) 

£ 

p 

CJ 

*H 

CJ 

CJ 

01 

p 

P 

o 

<0 

3 

(0 

CD 

rH 

0) 

■D 

01 

01 

P 

01 

01 

0> 

§.  &Q 

CD 

tH 

C7> 

c 

A3 

c 

c 

p 

a: 

■a 

JZ 

O 

JZ 

XS 

p 

AC 

C 

3 

p 

CQ 

p 

p 

3 

JZ 

c 

a; 

O 

o 

JZ 

iH 

01 

c 

o 

<D 

(0 

CJ 

01 

CQ 

01 

o 

01 

cj 

01 

0) 

0) 

P 

CD 

O’ 

CD 

CJ 

CJ 

O’ 

CO 

CO 

01 

ID 

cj 

P 

a 

01  Ai 

c 

o 

CJ 

P 

P 

c 

Ai 

01 

c 

3 

3 

3 

0) 

rH 

CO 

P 

jz 

CO 

3 

3 01 

3 

£ 

•H 

CO 

3 

o 

*H 

c 

*H 

CD 

CD 

co 

•H 

P 

p 

o 

& 

AC 

& 

cr 

p 

> 3 

CO 

p 

0) 

0) 

3 

CO 

CO  O1 

& 

p 

JZ 

01 

p 

O’ 

pq 

CD 

2 

P 

P 

c 

rH 

O 

CJ 

CJ 

CO 

l-i 

co 

CO 

3 

p 

P 

CO 

3 

c 

c 

CO 

p 

CO 

01 

CJ 

c 

CO 

CO 

XI 

(0 

CD 

c 

Eh 

3 

o 

3 

3 

CJ 

CD 

CD 

CD 

O 

-H 

tH 

o 

o o 

3 

JZ 

o 

01 

3 

JZ 

Sh 

01 

o 

5 

3 

01 

>1 

>1 

o 

CO 

>< 

CO 

CO 

P) 

2 

o 

H 

CO 

a, 

On 

o 

p 

P Eh 

CO 

CO 

o 

CJ 

2 

CO 

CO 

p 

■J 

p 

CO 

CO 

a> 

p 

Ai 

•o 

p 

o 

p 

c 

p 

p 

c 

c 

01 

-o 

o 

o 

o 

o 

p 

o 

o 

<3 

o 

o 

O 

00 

Dl  rH 

o 

o 

o 

o 

o 

o 

3 

o 

in 

o 

O 

o 

3 

ai 

3 

r' 

p 

p 

p 

p 

p 

p 

«3> 

> 

p 

p 

P 

CD 

OJ 

CM  rH 

p 

p 

p 

p 

p 

p 

o 

p 

ro 

p 

P 

p 

o 

p 

s 

VD 

> 

rH 

CD 

CO 

CTi  01 

r- 

CJ 

Oi 

CJ 

CJ 

[H- 

0) 

a) 

oi 

(1) 

p 

01 

CD 

<N 

> 

0) 

01 

01 

CM 

o 

O S 

01 

0) 

CJJ 

01 

OI 

01 

01 

01 

CD 

01 

01 

01 

01 

o 

cj 

cj 

CJ 

CJ 

3 

a 

CJ 

00 

CO 

U 

CJ 

CJ 

r~~ 

» — 1 

rH  *3 

CJ 

cj 

r~ 

CJ 

CJ 

CJ 

CJ 

CO 

CJ 

rH 

CJ 

CJ 

CJ 

CO 

>•  «H 

rH 

p 

i-i 

p 

P 

-C 

p 

P 

c 

p 

p 

p 

01 

p 

p 

p 

p 

p 

p 

Ai 

p 

p 

p 

p 

e 

•o 

P 

3 

3 

3 

3 

X 

3 

3 

E-< 

c 

3 

3 

3 

E- 

E- 

Eh  01 

3 

3 

El 

3 

3 

3 

3 

P 

3 

Eh 

3 

3 

3 

(0 

T3 

P 

Eh 

o 

O 

O 

O 

o 

O 

O 

2 

<D 

o 

o 

o 

2 

2 a 

o 

o 

o 

o 

o 

o 

01 

o 

Z 

o 

o 

o 

TS 

3 

•H 

CO 

CO 

CO 

CO 

a 

CO 

CO 

3 

Oi 

CO 

CO 

CO 

3 

3 co 

CO 

CO 

CO 

CO 

CO 

CO 

CQ 

CO 

5 

CO 

Ai 

CO 

CO 

< 

2 pq 

AC 
a i 

oi 

P 


CJ 

Ai 

a: 

0) 

Ai 

Ai 

01 

01 

0) 

01 

0) 

Ai 

01 

Ai 

Ai 

01 

CD 

co 

01 

ai 

p 

01 

01 

0» 

0) 

ai 

p 

P 

Ai 

Ai 

3 

P 

p 

CJ 

P 

0> 

P 

0» 

01 

a 

01 

01 

P 

CJ 

CJ 

CJ 

P 

CJ 

P 

p 

P 

01 

ai 

O 

(D 

CJ 

CJ 

CJ 

o 

ID 

Ai 

Ai 

P 

p 

a: 

TJ 

o 

(0 

CTi 

o 

c 

CJ 

S 

0) 

01 

CJ 

CJ 

01 

O 

CTi 

01 

O 

O' 

(0 

-rH 

CO 

CO 

co 

CQ 

Ai 

01 

01 

01 

CJ 

q 

Ai 

a: 

Ai 

f> 

P 

CD 

P 

A! 

p 

p 

-rH 

0) 

p 

p 

p 

P 

p 

m 

01 

0) 

01 

Ai 

Ai 

a: 

CO 

S 

CD 

O 

CD 

CO 

c 

01 

Ai 

a: 

01 

CJ 

CJ 

Ai 

Ai 

0) 

0) 

CJ 

Ai 

JZ 

p 

0) 

OI 

01 

0) 

CD 

o 

ai 

01 

*H 

6 

P 

p 

o 

rH 

01 

01 

P 

01 

01 

c 

c 

01 

Ai 

CJ 

c 

P 

p 

P 

01 

0) 

C 

-H 

c 

c 

c 

(D 

<0 

CO 

CJ 

P 

01 

01 

a 

CTi 

c 

01 

01 

-H 

•rH 

o 

OJ 

CD 

c 

(D 

Ai 

CJ 

CJ 

CJ 

P 

P 

3 

■C 

o 

o 

3 

JZ 

s 

S 

•H 

P 

p 

p 

c 

CD 

P 

P 

3 

3 

C7 

P 

01 

<0 

JZ 

0) 

CJ 

CJ 

OS 

CJ 

CJ 

CJ 

•3 

CQ 

CQ 

CO 

X 

-rH 

CJ 

u 

c 

o 

-rH 

CJ 

u 

CTi 

O' 

c 

CJ 

p 

p 

CD 

01 

O' 

CTi 

CTi 

pq 

-rH 

p 

3 

O 

o 

tH 

CJ 

CQ 

S 

P 

c 

c 

c 

P 

N 

rH 

01 

01 

01 

01 

0) 

01 

01 

OI 

CD 

01 

CD 

p 

3 

•o 

Ai 

■o 

TJ 

s 

>i 

CJ 

-rH 

-rH 

-H 

01 

P 

0) 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

p 

TJ 

• — i 

P 

CO 

6 

CD 

P 

o 

O 

o 

o 

p 

P 

P 

JZ 

JZ 

JZ 

E 

3 

Jh 

P 

p 

p 

P 

P 

p 

p 

p 

0) 

CD 

•D 

c 

f= 

P 

O 

CD 

c 

c 

c 

c 

01 

CO 

CO 

Ai 

CO 

CO 

CO 

g 

01 

o 

P 

p 

p 

P 

P 

p 

p 

p 

C 

'O 

3 

p 

OJ 

P 

rH 

o 

o 

o 

o 

01 

(0 

<D 

rH 

H 

-rH 

-H 

CO 

P 

<TJ 

*H 

iH 

•rH 

-rH 

-rH 

-rH 

-rH 

•rH 

o 

(D 

-rH 

O 

< 

CQ 

CQ 

CJ 

CJ 

CJ 

u 

CJ 

a 

CQ 

CQ 

CQ 

Eh 

Eu 

Eh 

2 

Ai 

r Q 

rQ 

►Q 

PJ 

►J 

i-Q 

P) 

rQ 

►J 

2 

2 

2 

AC 

01 

o>  c 
P 3 
CJ  OS 

>1  >, 
X>  TJ 
•O  TJ 
3 3 

2 2 


A-2  0 


Q 

W 

CO 

CO 

M 

CO 


00 

CO 

00 

in 

<T> 

CO 

*3* 

<N 

o 

<3 

VD 

VD 

tH 

10 

ro 

(N 

CTi 

rH 

r- 

00 

rH 

VD 

tH 

ro 

tH 

rH 

»H 

in 

(N 

o 

vd 

rH 

00 

r- 

cr> 

vD 

o 

00 

o 

CO 

o 

a. 

<N 

CO 

O 

CO 

rH 

H 

rH 

rH 

tH 

rH 

rH 

rH 

<N 

rH 

rH 

CO 

tH 

rH 

rH 

tH 

<N 

ro 

rH 

tH 

tH 

<N 

<N 

tH 

CN 

IT) 

f 

o> 

o 


< 

t 

< 


00 

CO 

00 

in 

CT\ 

00 

CN 

<3* 

o 

O' 

vD 

vD 

rH 

ro 

00 

CN 

CTi 

tH 

r- 

00 

r- 

rH 

VD 

r- 

1 

in 

CO 

tH 

rH 

r- 

rH 

in 

<N 

© 

VD 

rH 

00 

O' 

vD 

o 

00 

o 

00 

o 

© 

CN 

ro 

o 

ro 

1 

tH 

tH 

tH 

tH 

rH 

rH 

rH 

rH 

CN 

tH 

rH 

oo 

tH 

tH 

rH 

rH 

CN 

ro 

tH 

tH 

tH 

*3> 

CN 

CN 

tH 

CN 

1 

1 

& 

o 

Ch 

CO 

Ei 


3 

E- 

8 


-o 

V 

3 

C 

•H 

P 

c 

o 

ci 


00 
T— t 

I 

< 

w 

X 


Ei 

CO 


tx 

p 


o 

cj 


1-1 

V 

> 


JO 

p 

01 

a: 

1-1 

IH 

p 

0) 

0) 

> 

p 

l£3 

0) 

ai 

01 

01 

p 

-p 

01 

id 

5 

> 

> 

> 

p 

CQ 

a 

> 

c 

o» 

•H 

•H 

tH 

CJ 

id 

tH 

g 

CO 

JO 

ce 

IX 

IX 

JO 

Cl 

ro 

01 

a 

id 

01 

D 

01 

c 

01 

o 

01 

c 

c 

c 

0) 

X 

c 

CO 

01 

(0 

3 

c 

<d 

Id 

O' 

01 

id 

c 

*p 

id 

c 

01 

■p 

JO 

l-l 

c 

a 

rH 

c 

id 

p 

>P 

Id 

rH 

c 

•p 

3 

rp 

c c 

01 

CJ 

c 

rH 

c 

2 

S 

CJ 

-C 

c 

rH 

O’ 

111 

JO  Id  rH 

(3 

Jo 

01 

o 

0) 

>1 

id 

CQ 

tH 

*3» 

1-1 

tx 

01  JC 

01 

tx 

X 

X 

c 

tx  p 

2, 

P 

X 

tH 

3 

P 

o 

CJ 

T3 

fll  01 

P 

p 

01 

01 

01 

o 

•o 

o’ 

c 

ai 

P 

CO 

c 

a 

•o 

S-i  3 

3 

c 

3 

3 

O' 

CJ 

T3 

01 

CQ 

3 

3 

c 

3 

JO 

o 

3 

CJ  O' 

id 

3 

O' 

O’ 

id 

3 

c 

3 

o 

& 

3 

o 

O 

<D 

o> 

2 

CO 

X 

o 

CQ 

CQ 

rH 

p 

2 P 

CO 

CJ 

CQ 

O 

p 

CJ 

JO 

52 

0) 

c 

O 3 

CJ 

3 

JO 

3 

l — 1 

CQ 

rp 

JO 

JO 

01 

3 

CJ 

01 

|h 

P 

3 

X 

O'  CO 

o 

CO 

01 

CO 

-H 

01 

X 

o 

c 

0) 

01  JO 

CO 

01 

JO 

01 

CJ 

4-1 

Cl 

id 

+1 

c 

JO 

ai 

> 

-V 

z 

Cl 

> 

p 

•p 

0) 

01 

id 

JO 

c 

p 

p 

z 

c 

g 

s o 

-rH 

JO 

0) 

o 

p 

o 

ai 

g 

P 

X 

p 

p 

P 

o 

p 

•p 

o 

CJ 

M 

c 

(0 

3 

41  4J 

0) 

rH 

01 

0) 

pi 

CJ 

p 

c 

0) 

o 

id 

c 

0) 

a u 

CJ 

p 

o 

•H 

tH 

ro 

X 

i-i 

c 

c 

OH 

01 

IH 

3 

p 

p 

p 

3 

c 

3 

o 

t" 

c 

CO 

•H 

id 

CQ 

O 0) 

-H 

<4H 

IH 

cj 

CQ 

tx 

01 

QC 

CJ 

CQ 

O 

*H 

id 

id 

CQ 

p 

01 

tH 

o 

*H 

u 

TS 

2 

cj  c 

rH 

•rH 

cj 

JO 

o 

O' 

01 

CJ 

rH 

Q 

p 

3 

id 

c 

o 

p 

p 

Id 

X 

3 

X 

-rH 

2 

CQ 

IH 

c 

Id 

id 

CQ 

c 

r. 

id 

P 

p 

p 

c 

p 

o 

i 

1 

P 

P 

P 

P rH 

tH 

01 

c 

O 

Id 

rH 

c 

c 

-H 

p 

•o 

O 

p 

o 

o 

iH 

3 

JO 

c 

< 

ci 

1 

c 

co 

3 

co 

P 

o 

c 

c 

Oh 

x 

rH 

CQ 

c 

rH 

in 

g 

p 

P 

id 

"O 

p 

JO 

O 

01 

3 

to 

« 

1 

0) 

o> 

O 

01  > 

g 

P 

•H 

01 

id 

-P 

•H 

01 

O 

id 

c 

2 

o 

CJ 

> 

01 

CJ 

01 

o 

2 

H 

1 

m 

Z 

CO 

Z P 

3 

a, 

a. 

-C 

2 

> 

CJ 

Oh 

>1 

Z 

rH 

3 

Cu  CO 

CJ 

O 

p 

01 

p 

2 

1 X 

1 

c 

o 

JC 

P 

P 

P 

O 

id 

c 

p 

- o 

CJ 

os 

o 

o 

o 

O 3 

o 

01 

o 

o 

3 

o 

c 

o 

O 

c 

o 

0> 

CJ 

o 

o 

o 

o 

3 

CJ 

g 

o 

o 

p 

P 

p 

4J  O 

01 

p 

p 

O 

p 

3 

p 

P 

3 

p 

A 

p 

p 

p 

O 

c 

p 

CJ 

c 

IH 

CO 

IX 

o 

e 

c 

id 

CJ 

£ 

*H 

tH 

01 

ID 

01 

01 

tH 

a 

01 

01 

\ 

01 

01 

0) 

CJ 

01 

3 

o 

p 

01 

01 

01 

3 

Jh 

Id 

01 

2 

ci 

Cl 

Cl 

Cl  c 

rH 

Cl 

cj 

X 

Cl 

id 

Cl 

Cl 

Cl 

£ 

c 

id 

Cl 

CJ 

CJ 

CQ 

CQ 

a> 

p 

CJ 

i-i 

P 

1-1 

IH  O 

«4H 

01 

IH 

p 

p 

p 

c 

p 

P 

JO 

p 

p 

id 

p 

p 

p 

p 

£ 

CQ 

c 

p 

3 

3 

3 

3 P 

U-l 

c 

3 

3 

p 

3 

CQ 

3 

3 

p 

3 

p 

XI 

<d 

3 

3 

3 

O 

g 

3 

3 

O 

O 

o 

o c 

*H 

-H 

o 

o 

o 

o 

-H 

o 

O 

o 

o 

O 

01 

J 

o 

o 

o 

a 

D 

o 

o 

CO 

CO 

CO 

CO  =1 

s 

Cu 

CO 

CO 

z 

CO 

CJ 

CO 

CO 

tH 

CO 

z 

p 

CO 

CO 

CO 

CO 

< 

o 

CJ 

2: 

CO 

JO 

0> 


JO 

01 


jo 

a; 

01 

>-i 


JO 
JO  01 

41  4) 

41  1-1 


g 

O' 

ai 

01 

CJ 

P 

CJ 

id 

g 

p 

o 

p 

CJ 

JO 

JO 

J0 

-p 

CJ 

O' 

CJ 

id 

o 

0) 

0) 

01 

TJ 

p 

Id 

p 

CQ 

p 

J0 

JO 

01 

01 

01 

3 

g 

tH 

s 

tH 

id 

3 

id 

01 

0) 

p 

p 

p 

T? 

01 

ro 

p 

p 

P 

p 

01 

0) 

CJ 

CJ 

CJ 

p 

X 

T> 

c 

"O 

01 

id 

O 

o 

p 

p 

01 

id 

3 

o 

3 

> 

s 

•a 

p 

a 

CJ 

m 

CQ 

CQ 

CQ 

2 

2 

CJ 

2 

•tH 

CO 

o 

CJ 

ai 

01 

0) 

JO 

JO 

JO 

JO 

a 

JO 

JO 

CJ 

o 

o 

o 

X 

X 

X 

X 

X 

X 

01 

JO 

c 

01 

01 

01  X 

X 

01 

0> 

0) 

O' 

cn 

Cl 

Cl 

Cl 

CJ 

CJ 

CJ 

0) 

J0 

01 

3 

01 

01 

01 

Cl 

CJ 

id 

01 

01 

rH 

X 

X 

Id 

id 

01 

01 

01 

c 

g 

c 

p 

a> 

01 

a) 

a) 

jo 

01 

(X 

p 

p 

p 

g 

g 

c 

p 

p 

P 

Cl 

Cl 

s 

01 

Ol 

01 

id 

id 

Id 

CJ 

<v 

01 

a) 

a> 

0) 

p 

CJ 

CJ 

CJ 

3 

3 

g 

CJ 

CJ 

P 

§ § 

01 

01 

p 

p 

p 

p 

p 

p 

*H 

p 

Ui 

M 

01 

CJ 

c 

p 

p 

3 

tH 

c 

c 

CQ 

m 

0Q 

CQ 

JO 

CQ 

JO 

CQ 

£ 

CJ 

CJ 

CJ 

CJ 

p 

0> 

c 

g 

01  CQ 

JO 

CQ 

X 

Id 

id 

X 

iH 

u 

o 

o 

01 

0) 

3 

CJ 

rp 

X 

id 

c 

01 

01 

p 

p 

CQ 

CO 

CJ 

CJ 

5 

3 

? 

X 

0) 

X 

01 

X 

CQ 

w 

CQ 

(0 

tn 

rH 

id 

£ 

-p 

X 

01 

X 

3 

Id 

m 

p 

o 

o 

o 

p 

p 

p 

p 

p 

CQ 

c 

c 

c 

c 

01 

0) 

s 

p 

p 

JO 

p 

p 

p 

& 

•p 

p 

01 

4J 

•p 

p 

p 

rH 

*H 

rH 

p 

CJ 

p 

CJ 

p 

O 

c 

c 

c 

c 

c 

5 

X 

01 

01 

c 

3 

Cl 

3 

CQ 

id 

id 

a 

CO 

CO 

CQ 

CQ 

rH 

rH 

rH 

o 

o 

o 

a 

0) 

01 

a> 

0) 

-p 

o 

Cl 

X 

X 

-p 

o 

o 

3 

5 

s 

a 

< V 

<D 

0) 

ai 

0) 

<U 

01 

z 

z 

z 

o 

Qp 

04 

a> 

Dp 

04 

04 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

3 

£ 

z 

z 

tH 

>< 

>* 

A-21 


/ 


WERT 
BOOKBINDING 

Gramville  Pa 
MAY- JUNE  1993 

***  '*  O04 hi,  tovnO 


